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MEMSt °l-S-tb % i-^l {Optical switch using Micro ElectroMechanical 
System} 

£ 2 ^1 £ 4^ £ l°fl £A]£l ti>s>f ^ ^efl ^- i^*H <^ ^- ^ S 

£ 7£- 5. 6^1 S^s} ^^He^ 7fl^ ^r^S^m. 

£ 8£r £ 7$) I-I 

<M ^ ^M^* JL^Kr ^ 31*1 2} 7fl^ofl ^s)i=, tl: ^^111 
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2E. 10£r £ % ^fl*H 9X°]*\, # ^l^l- ^<a*>^ #3) 

51 11a ^ 51 llb^r -& 4€- # ^^1^ ^SRr 

51 12 t-fl^l 51 16£ -g- ^ ^$]*]£] ^S^s] ^efl* 51^]-^ ^ 

51<>lc]-. 

<i2> MEMSCmicro electromechanical system)!- °l-g-tr # ^£I*H ?rtr 7 A°- 

S.*\ 2>2 # ^*H] *J-tr 3Mcf. 

<13> u]^^ 6,303,885; 6,315,462 ^ 6,229,640 ^ % -g-g-^-^ofl A]~g- 

£]^r 2>2 % i^*H 7flA]t}-cf. c]^-^ 6,303,885 ^ 6,315,462<^1 7fl 

% ^31*1^ ^ ^- ^ef^l (electro-static comb drive) 0 !] £]*]] ^5] 7} 

^ 6,303,885^1 7flA]^ # i^]*]^ «*H £]*ll ^e^ 7 > 7]-^lcf. 

<14> s_ 1^ ^ 7fl ^f- 7fl3] 7M^ ^2flo^ 2>2 # ^ # ^^12] tr 

A r *M^, 51 2fe 51 lofl 51 a]^ ^sfl ^*1<3] ^3-1- ^^s>7l ^ 
*M 51 Ha-] ^Ajo^ S a]^ 3§igHolcf. 
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<is> 5. 1 ^ £ 2°\) 3E.a1€ Qo] ^^^(p)# ^ 7fl2] # ^ sH*l 

(2a, 2b) ^ ^ 7fl<^ # #^ ^o|tH(3a, 3b)7> 90 51^ 4^ tiH*13«H ^ 

^71 sM«K2a, 2b, 3a, 3b)#^ f^(pH fl^l^. 
<i6> £ 3 ofl «><4 ^o], ^"71 pleKD^V #^(pH fl^l^l &:n. tW^l 

51* «fl, ^"71 <im sM»](2a, 2b) # <y^Rr f A Jit^ ^A>^ol 
^ sl-oltH(2a, 2b)2f ^-^Hl 4£3^r 3]-§- #^ sHwK3 a> 3b)S 

<17> ZLrHjL £ 4<^1 JE^S} ti>Sf ^ol ( # 7 ] u)E.](l)7} ^^(p)ofl ^ *1 *Qr nflofl , 

^ 3MtR(2a)S.^-&| ^AVfV # Als7l- *)ei(l)^ 'H^H ^V^M ^12#^ 
(3b)5L ^*S*V31, ^l2^^^ c »l^(2b)«- ^*fl %*±3L^ v]£\a)£\ 

\f ^*HH W^Tll ^J17> -=-3*Hr SH*^ fAjo S ^l^^l 

<19> oje^ .2.= -jjH <2]6fl # igHg^ofl ^-^l7> 3^ ^.^^i ^o] 

*3 ^S.^ #o)7l ^lH^r uIe^ 3jcfltv #ol^ ^j^cf. ziei 

H", -g- JEL^l ti % ^*1tt *]^7> 71^;^ ^^ofl tflfjfl L^fV Hj-^= 

^S. ^1?1-JL, =LxL\JL o) aU^o] sg^ol] 7] nfl-g-ofl n] ^1 
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^^17]7)7> o^jz S^- T^Tfl 7}^ Al^Tgo] aU^O.^. o] -g-S] 7 ] nfl 

^l ^-«>a>ai ^ 37ii inn^m. 

<20> ^-71^1- T2:&-$ ^7l iflSrM <a^^l ^o]3S|7V a>\d -H7>£] SOI 40 °1 

311- ^1^1-g-ol ^-g- ^5Lol4. 

[^o] ol^-JL^} 7]^^ SMI] 

*n ^1*3^21 ^^i* ^ sa^ ^^l ^ Sl^. 

<22> ^Vt^o. ^^ol ^ji ^1^-til-g-ol ^ OL Cfs- S-^ol 

<23> 4I-7I s.^^; ^^r>7l ^*>°1 ^ ofl s ^ > 

<24> 7l ; 

<25> ojo} ^A]^ ^-71 71^; ^ ^fll^S ^HH, ^71 ^^Sl ^<H1 

^ "T-i ^*l*Kr ^fll°J^Sl- 0 ltH ^ ^l#^3ll-oltf| ; 

<26> 4V7I <9<Sj #43^* ^"71 ^U^-^S.^11 ^JH^Hr *\}2%^3, A <HH, ^"71 

<27> ^"71 4^*3 ^^1*H, 71^1 u^tb y o V ^^-^ ^^tt sl^i^# ^-2- 
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<28> #71 X\o]± &2§-^ £^14; IjLBJjI 

<29> ^-71 *lsH ^^Sr *\}^f>}^ ^^7]^ ^l<5Rr # + <%Z\7\ 

4. 

oo> • # ^H*H1 SX°]^, 

<31> ^7) 7}$;d\] % 3\-o]u\7\ Q*]^ 2\-o]n\ JH^-g- E^fl^ 7 > ^7} ^1,^2^-^ 

<32> ^1-7] 71^] l^S}^ ^U^l^ 7}&6\] ^2-^^» 7>^H , D l 3fe 

^•71 ^^7]^ ^Y^l ^ *IU3*HH *fl23l*li£. 5)^5]^ ?H W>^^4. 
<33> O^} %1-^^>^^ i O}^ ^ i^l^ W>^-^]*1- ^Al^]^- 

<34> £ 501] £A]sl ti}<2}- ^-ol ^^^(p)^. ^<y-o_s. 7^ # 3i)-oltt](20a, 20b) 

5! T 7fl$l f #^ 3MHK30a, 30b)7> 90 5L^ ^51 Tj^-g- olj7 , ZLSlJI Aj- 

7} ^^(pHl ^-^Ml 3^ d!^(io)7V ^^RVcf. %7] z[o)n] 

(20a, 20b, 30a, 30b) ^^^^ ^ ^3*HHs>]- ^o] 71^(40)^1 ^-€*1 

(41) tJH #<$S\°\ $>I4. ^-71 S^^l(41)#^ #7) f-S^(p)^g- 90 £ 

#30.^ «ll<l£H o^c}. ^-7] ^4}^(pHl ^*l*Rr ^(lO)^ 5. 6<^1 5*1^ ;£ 

°1 7l^-(ll) ^ofl ^5]^ 3£^E(4 2j 42)ofl JI^S}^ 7} ^-(40)^1 «o V ^S. ^ 

£^w>(43, 43H1 2l*fl ^l^l^H ^"71 M^«>(43 , 43)^ -#7l ^(10)7}- 

71^(40)^11 tfl*fl 1^^711 ^^151£^- *1*1*}^, ^^7l^o11 nlEi(10)7l- 

*1&|(10)S1 ^-^^-i- ^t^. ^lsl^V £^w>(43, 43)^r ^"71 % ^o}^6\] cfl^fl 45JE 
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^rS. 7l-§-<H*l S\^(X - X) ^SLS. <a#^t}. sfr 7 ) nl e] (10)31 ^E^(l 0 )7> 
^#7}^} 2)n «fl, ^ISI(IO)^ ^ ^31^(44)^- 7^1 

<35> -f-§-(45)^ ulei( 10)21 iLo]^ £ 7t , A oM ^*(44H 

A cM ^1^(10)^1 £fl-g-^Kr -H^ #^"(46) °1 #7} Jl^^(46)^r # 

7) -M-(45)S1 w>^-ofl o^sM n ^^1^ #7l nle^ 31^ ^^-(46)3] 3 

^^.S-^l 7^(40 HI V+fKb "A" #3H*lfe- ZLtflS ^ P >T ^ 

#Sl 4oltJls.^ #2. ^Sfl^M, 71^(40)^1 "B" ^^7V S^S °a 

AHi^i 45}. a o v 7 i D i&|(io)3l *^<M -flr^l ^cfl^l^ *lei(ioH tfl-i-^ 

-fM^Rr cfl^ y o^l ^(48 H $W . °1 #7] SiH(42)# ^ 

^-71 ^-#21 ti>^^<Hl nieidoH ^§^71 « 0 V *1*H ^ 

^7l^oll ^1*!: <y^°l ^S^^r *>7l Jfltb 3H^. 

<36> £ 8-gr H 5^1 I - I Al ^-^£olcf. £ 8 °- ^§>ig > #7l nlBl(10)7f ^ 
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^#(50)°1 ^*(50)£ n]3)(io)i4 ^-*H 

<§^3^ ^^-S-Ai afl^^ & Sfl^^oll SJ«fl £.^14. ^.^U ^-7i 

(49)£- ^7} nj^do) ^ o|l- i^J=(42)# S^^7l W p] 

(10) ^^§r W #3^^ ^^t^.a 7H«H nj^do)^- ^ *fl 

<37> £ 9afe ^71 ^ sMwK20a, 20b)(30a, 30b)l-°l -H^^ S. 31*1(41)31 iflJf ^ 

2:1- ^£^14. £ 9# ^-2^, ^^^(49)^1- H 7l^r(10) H^f 

7> ^zJ-S)^ # sH*|(20a, 20b) (30a, 30b)7> JL^S)^ m^^l(41)7> ^>^^cf. 

3=31*1(41)^ 7fl^fe ^71 ^r#(50)ofl #*| <>H6fl ^*(50)ofl o}^ 

iH^(51)£r m«*l(41) vflS ^l^tb # ^l»1(20a, 20b)(30a, 30b)^ ^^fl^. 
t\. 5L 9b# 4 v 7l ^ = ^(51)^ ^ -fr<?!?J: *§^3. 

^ ^ &t}. £ loofl ^-o] a> 7 i iH ^( 51 )o. ^ s|.olvH(20a, 20b)(30a, 

30b)7> nfl^ eJ-^^^-S # 4°l^(20a, 20b)(30a, 30b)^ ^l^-i: *1 

-g-^H 11513. ^$*1(41) vfl-f^H 71^(10)^1 S.^} ^fl^(41a)^r % 

sHwl(20a ( 20b) (30a, 30b) ^ ^ *§^$\°] 9l°]M *H (20a, 

20b)(30a, 30b)l- °Y&^ *K20a, 20b)(30a, 30b)^ $1*1-1- l^W. 

<38> £ Ha^ £ llb^r ^7} t>lei(10)ofl # A o^fll- ^SKr 

JE^o)4. £ lk^ ^^7l^o] PleKlOH <?l7>5l^ ^ "A" ^ ^1^(10)7]- ?1 

^-(40)^1 x^^fl ^^*V ^-Bfl* H^ltVcf. °1 A o v Efl°fl^fe # ^1*1 (20a, 20b)S^ 
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^ cfl-§- # #^ ^^^(30a, 30b)S z^-zj- ^^VtII €4. £ 11^- 

^^7l^ol n]&)cfl o] 7 }rg .. B » ^v E fl i ^ P)ei(i0)7> ^#7llHj 7l^(40H] cfl^fl 

A}^V ^o) ^a\s\o] u]^^ tfl-g- # Bj-olB](30b, 30a)S ^ W^tA ^cf. 

<39> ^- 7l ^ ^-c. ^. ^. S)^ ^ oB^ol^af # S)-olB]7l- 

^l-M-S. ^^MeI 2x2 # i^^l^i ^-7]^ 2>Sr ^S^o] u>ig=l e^I^I ^jo| o}sfl 

<40> ol§> ( # 7 ] <2f ^ ^o]] 4# # JE 12a, 12b^fl 

*1 15a, 15bl- #2:5}-^ 7}^] ^^Vv\. o]t\6\}^\ ^ <£z\l± MEMS 

<4i> £ 123] ( a ) ^ (bHl ti>sq- ^o], *IMs) 71^(40)^1 

^21^(44)^: 7}x]±r -f#(45) ^ ol^l* ^tt (41)^ ^f^lr °l^Rr « 

(41a)* *§>8^ ^- ^^M: ^ °1« ^E^H -H^ 3^(46), tfl^ « o v^ ^ 
(48) ^^W. 

< 42 > 5= 1355} ( a ) ^ (b)ofl V\<% ^-o}, 71^(40) ^^#(47)* 

<43> £ 14^ ( a ) ^ Cb)<Hl y}^ ^-o] f 7l#(40) ^H] ^ 3g-g-(48)* 
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<44> £ 1521 ( a ) ^ (bH ^o] t ^-71 ^«-(48) ^^(50)* 

<45> S. 16^1 (a) ^ (bH H^l^ u}<4 ^-o) ^ ^z}-^ ^-ofl p]ei ^ 

<46> s£ 7 }9\ ^ « 0 >^ofl ^*fl *fl^€ ^ ^*1tt ^1^7]- 90 .£ 2] 

T ilTll ^3 ^^tt ^ i^^Hl^^ o^ofl ^- ^ 

7^ all 7^ ^ Si-B-* 21^1^. SfV ^€ 7>H1» A>-g-5]7l ^ 

£-<Hl ^sflsl- ^ n]e^ 2)n 3.7]) #^1*1 ^ 5>>c|-. 

<47> ojeit!: ^^l % ^^Itt 71^21 SOI ^HslS^Ei afl^Rr ^4 

<48> £^oj] £Al^ AjAl^l- %JLS. ^^O.^-, ^1^^ < ?] 3M1 *2f 
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7Br*}nfir o]^^- ^it}. a. ^3 7] -^ ^ 
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[^T 1 * 1] 

71*; 

<y<^ f^J3# #4*}^ ^"7] 7]* ^ ^fli^s. ^HH, ^-71 #>g^sl <#^1 

A cM ^Sl f^-g- -f-**}^ ^7] A)l^5L*\] ^IH^Rr ^2^-^ S >JHH, ^"71 
^-71 ^-^ofl ^*1*}^, 7l*ofl 14**1 ^^-S. Sl^^# — 

A oM nle^ Alo]^ xl^l^ S^wV; ZLSlJi 

^•71 nle^] ^^-g- ^1^-^ ^^71^ IH?^ !« ^l^Rr ^-i- l^^SLS- *}$r 
% *1 . 

2] 

*)1 1 %H1 9X^^\, 

s&7] 71*^1 ^"71 % ^o]B]7\ Sl-olti] ji^-g- E^^]7> ^1,^2%^ 

si- ^-si- *§^sh sa^ 3 -a- ^-^^s. ^ ^ i^^i. 

3] 

*ll 1 *J- *fl 2 1H1 5fl°H, 
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4] 

[^T 1 * 5] 

^•71 ±Z.%-& ^>7l n^S}- <§>S^ S-^^-S ^ # ^41*1. 

6] 

*fl 1 JE^r ^ 2 %H1 91°]*], 

<#7] xi)?.]o) T^Jf^ ^-71 3]*l#-gr #7] ^^7l^ tiVtfl^6|l 

[3^8" 7] 

*ii 3 sa°i^, 

#7] Dl&l^ §>«-6flA-1 #7] f^jlS -S-71 ^^71^ i&tflJgofl 

#71 nle^Sf 7]^ A}o]o] cfl^-i- ^^Hr rfl # ^1 ^^£|ol 01^ ^# J^g o. 
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